Purpose Following calls for replication of research studies, this study documents the results of two studies that experimentally examine the impact of response option order on self-rated health (SRH). Methods Two studies from an online panel survey examined how the order of response options (positive to negative versus negative to positive) influences the distribution of SRH answers. Results The results of both studies indicate that the distribution of SRH varies across the experimental treatments, and mean SRH is lower (worse) when the response options start with ''poor'' rather than ''excellent.'' In addition, there are differences across the two studies in the distribution of SRH and mean SRH when the response options begin with ''excellent,'' but not when the response options begin with ''poor.'' Conclusion The similarities in the general findings across the two studies strengthen the claim that SRH will be lower (worse) when the response options are ordered beginning with ''poor'' rather than ''excellent'' in online self-administered questionnaires, with implications for the validity of SRH. The slight differences in the administration of the seemingly identical studies further strengthen the claim and also serve as a reminder of the inherent variability of a single permutation of any given study.
Introduction
Replication of research studies adds credibility to previous findings and nuance to the conditions under which findings remain constant or change. Although funding constraints and publication bias privilege novelty over replicationbased social science, there is increasing interest in direct replication: attempting to replicate a previous study using the same method or a method that differs from the original in ways that should not affect the results [1, 2] . The current study examines whether the effect of response option order on the distribution of self-rated health (SRH) is replicated across two studies that experimentally manipulate the ordering of response options.
Background and study descriptions
The SRH question-e.g., ''Would you say your health in general is excellent, very good, good, fair, or poor?''-is widely used to study health in social, behavioral, and medical research because of its ability to predict morbidity and mortality [3] . Surveys typically present SRH with the response options ordered from ''excellent'' to ''poor''; relatively little research examines the impact of this practice on the distribution and validity of responses.
Survey methodological research and theory highlight the consequences that response option ordering has on answers to survey questions. Research on response option ordering indicates that options located near the beginning of the scale, particularly the first response option that the respondent perceives as acceptable, are more likely to be chosen [4] [5] [6] [7] [8] . Thus, we expected that levels of SRH would be higher (better) when the response options are ordered ''excellent'' to ''poor'' compared to when they are ordered ''poor'' to ''excellent'' [9, 10] .
We sought to examine whether response option ordering affects the distribution of SRH in two different studies. Both studies were conducted in early 2013 on samples drawn from a larger sample of US adults in the online panel survey KnowledgePanel collected by market research institute GfK. Recruitment for GfK's KnowledgePanel uses random digit dialing telephone methods and address-based sampling [11] (http://www.knowledgenetworks.com/knpa nel/docs/KnowledgePanel(R)-Design-Summary-Description. pdf.) Study 1 was supported by Time-sharing Experiments for the Social Sciences (TESS), funded by the National Science Foundation (http://www.tessexperiments.org). Study 2 was supported by RTI International as part of their 2012 Research Challenge. Each study included an experiment randomly assigning SRH response options to be ordered as ''excellent'' to ''poor'' or ''poor-excellent.'' Additional information about each of these studies is available from the authors upon request. Table 1 compares various design features across the two studies, and Table 2 shows differences in the distribution of respondents' characteristics across the studies and experimental treatments. There are several notable differences:
1. While the recruitment rate from the target population is the same across studies, the completion rate is lower for Study 2 than Study 1. Differences in the results could be due to differing levels of nonresponse if the distribution of characteristics related to nonresponse differs across the studies and the characteristics are related to health ratings. Table 2 shows a few minor differences in the distribution of respondents' characteristics across studies (comparing the ''Total'' columns for Study 1 and Study 2). Compared to Study 1, Study 2 has more respondents who are white or college educated; fewer respondents who are Hispanic, in the normal weight BMI category, or have no chronic conditions; and more missing data on the prior health characteristics (measured when respondents first enroll in KnowledgePanel). These small (4-5 percentage point) and relatively few differences-and the fact that they have different relationships with health-minimize concerns of potential bias due to differing completion rates across studies. 2. Another difference across studies is the extent to which random assignment produced samples with similar sociodemographic and health characteristics in each experimental treatment (Table 2 , comparing first and second columns then fourth and fifth columns). In Study 1, the distribution of sample characteristics is comparable across experimental treatments. In Study 2, however, the distribution of characteristics varies across treatments: Compared to the ''poor'' to ''excellent'' group, the ''excellent'' to ''poor'' group has more respondents who are white, married, or in the obese II BMI category, and fewer respondents who are college educated or in the normal weight BMI category (differences range from 4 to 8 percentage points). 1 The differences in the distribution of respondents' characteristics do not necessarily imply that there was a problem with the random assignment for Study 2, as randomization does not guarantee that covariates will be similarly distributed across treatment group [12] . However, the differences in the distribution of characteristics across experimental treatments could influence the results if those characteristics are associated with health and reports of health are influenced by the experimental treatment. Distributions for each variable may not sum to 100 due to rounding a N = 1347 (671 in the ''excellent'' to ''poor'' treatment and 676 in the ''poor'' to ''excellent'' treatment)
b N = 499 (264 in the ''excellent'' to ''poor'' treatment and 235 in the ''poor'' to ''excellent'' treatment) c These are health characteristics measured when respondents first join the KnowledgePanel, prior to their participation in Studies 1 and 2. There are missing values for these variables, unlike the basic sociodemographic variables presented above that have no missing data d The question reads ''Have you had a serious or chronic illness, injury, or disability that has required A LOT of medical care in the past 2 years?'' 3. The sample size is larger for Study 1 than Study 2. 4. The SRH questions differ in their placement of ''in general,'' although we expect the effect of this difference to be minimal. 5. SRH was embedded in different contexts in the studies.
Study 1 presented SRH as the first question in the survey. In Study 2, SRH is preceded by 35-47 questions (depending on skip patterns) about political identity, police, intergroup relations, and (for half the sample) food expenditures. The previous research finds evidence of question order effects for SRH when it is preceded by health-based question [9, 13] , and it is plausible that such results extend to nonhealth context effects.
Results
The results are substantively the same across the two studies. Table 3 shows that the distribution of SRH significantly differs by treatment in Study 1. Descriptively, the differences occur in the middle three categories, in which ''fair'' and ''good'' are more likely to be endorsed and ''very good'' is less likely to be endorsed when the categories begin with ''poor'' rather than ''excellent.'' In Study 2, the difference in the distribution across experimental treatments is marginally significant, likely due to the smaller sample size. The descriptive differences across treatments for Study 2 are the same as for Study 1, except that ''excellent'' is less likely to be endorsed when the categories begin with ''poor'' rather than ''excellent.'' The lower portion of Table 3 presents the differences in mean SRH and proportion in ''fair/poor'' health across treatments within each study. In each study, mean SRH is higher when the response options begin with ''excellent'' rather than ''poor''; these differences were statistically significant. The proportion of ''fair/poor'' answers is larger when the categories begin with ''poor'' rather than ''excellent,'' although the differences were not statistically significant. We also examined differences in the distribution of SRH answers, mean SRH, and the proportion in ''fair/poor'' health across the two studies within each experimental treatment (e.g., comparing Study 1 and Study 2 ''excellent'' to ''poor''). For the ''poor'' to ''excellent'' treatment, there are no differences in the distribution of SRH, mean SRH, and proportion in ''fair/poor'' health across Study 1 and Study 2. For the ''excellent'' to ''poor'' condition, the difference in the distributions across studies is marginally significant (p = .084), and the difference in mean SRH across studies is significant (p = .046). Descriptively, these differences across studies for the ''excellent'' to ''poor'' treatment seem to be driven by the 6 percentage point increase in respondents who report ''excellent'' health in Study 2 compared to Study 1. We speculate that this may be due to the larger proportion of respondents who are white, married, or college educated (i.e., factors associated with better SRH) in Study 2 compared to Study 1 in the ''excellent'' to ''poor'' group-although there are potentially countervailing factors in the larger proportions of respondents in the normal weight or no chronic conditions c Distributions for each variable may not sum to 100 due to rounding. Differences in distribution tested using Pearson's Chi-square d Treating SRH response options as equidistant categories such that ''excellent'' = 5, ''very good'' = 4, ''good'' = 3, ''fair'' = 2, and ''poor'' = 1. SD standard deviation. Differences in means tested using an independent samples t test with unequal variances e Differences in proportions tested using a two-proportion z test categories in Study 1 compared to Study 2 (first and fourth columns of Table 2 ; differences of 4-8 percentage points).
Discussion
The general findings are similar across the two studies, strengthening the claim that SRH is lower (worse) when the response options begin with the negative end of the scale in an online self-administered questionnaire [9, 10] .
As we have argued elsewhere [9] , these findings have implications for the administration of SRH in surveys. We expect that starting with the negative end of the scale induces respondents to consider some of the less desirable response options, but whether doing so increases the validity of SRH must be examined in future studies using a criterion for health such as mortality [9, 10] . In addition, future studies should examine whether starting with the negative end of the scale affects the distribution of SRH and its validity when SRH is presented in other languages [14] and whether response option order effects influence other key measures of health and quality of life.
Further strengthening the claim that starting with the negative end of the scale for SRH leads to lower (worse) SRH is that these studies are ''seemingly'' identical on the surface, but actually vary in ways that could contribute to discrepant results. The comparison of these two studies highlights the potential impact of sampling variability and differences in survey administration (nonresponse, the distribution of sample members across experimental treatments, sample size, question wording, and question context) on results. Overall, while the reproduction of the general findings strengthens the claim that SRH is lower (worse) when the negative response options are presented first, the slight differences in the administration of the study serve as a reminder of the inherent variability of a single permutation of any given study.
